Study Design. A population-based study. Objective. To study the prevalence and features of symptomatic degenerative lumbar osteoarthritis in adults. Summary of Background Data. Lumbar osteoarthritis adversely affects individuals and is a heavy burden. There are limited data on the prevalence of lumbar osteoarthritis. Methods. A representative, multistage sample of adults was collected. Symptomatic degenerative lumbar osteoarthritis was diagnosed by clinical symptoms, physical examinations, and imaging examinations. Personal information was obtained by faceto-face interview. Information included the place of residence, age, sex, income, type of medical insurance, education level, body mass index, habits of smoking and drinking, type of work, working posture, duration of the same working posture during the day, mode of transportation, exposure to vibration, and daily amount of sleep. Crude and adjusted prevalence was calculated. The features of populations were analyzed by multivariable logistic regression in total and subgroup populations. Results. The study included 3859 adults. The crude and adjusted prevalence of lumbar osteoarthritis was 9.02% and 8.90%, respectively. There was no signifi cant difference in the prevalence of lumbar osteoarthritis between urban, suburban, and rural populations From the
L umbar osteoarthritis encompasses a series of diseases caused by lumbar degeneration. Although lumbar osteoarthritis is not a major cause of death in China, the back pain associated with lumbar osteoarthritis often causes disability and loss of work days. Therefore, this condition represents a heavy disease burden. [1] [2] [3] [4] [5] [6] Conventional lumbar osteoarthritis treatment is conservative or surgical. Surgical treatment includes a high recurrence rate of lumbar disc herniation (range, 9% to 10.2%). 7 , 8 The prevalence of lumbar osteoarthritis differs by country. For example, the prevalence of lumbar osteoarthritis in Britain is higher than that in Japan. 9 In China, lumbar osteoarthritis is a common disease, with the highest prevalence in western regions. 10 Moreover, lumbar degeneration becomes more severe with age. 11 According to data from the Sixth National Population Census in China, Beijing has become an aging society. 12 Beijing is one of the most developed cities in China, and it has undergone tremendous change during the past decade, including aging, rapid socioeconomic development, and urbanization. However, knowledge on the prevalence and distribution of lumbar osteoarthritis based on a large representative sample of Beijing residents is limited. environmental risk factors, the most commonly suspected factors for accelerating degeneration are age, occupational physical loading, back injury, and smoking status. 14 In addition, some populations are at higher risk for lumbar osteoarthritis, including athletes and less active females. 15 , 16 In China, the prevalence of lumbar disc herniation is high in civil servants (44.8%). 17 To date, the factors that eventually cause pathological progression have not been determined. However, along with recent economic development, living, environmental, and working conditions have substantially changed in China. These changes may underlie the emergence of risk factors for lumbar osteoarthritis.
Therefore, this study aimed to determine the current prevalence and epidemiological characteristics of lumbar osteoarthritis, and to characterize the populations at risk in a large sample of Chinese adults.
MATERIALS AND METHODS

Study Participants
This community-based cross-sectional study was conducted in December 2010. A multistage, stratifi ed sampling method was used to select a representative sample of persons aged 18 years or older who had lived in Beijing for at least 6 months. First, the sampling process was stratifi ed by place of residence (urban, suburban, or rural). Two administrative districts in the 3 geographic regions were randomly sampled. Second, a community or village was randomly selected from each administrative district. Third, 2 to 3 residential buildings from each urban and suburban area, and 2 to 5 streets from each rural area, based on the number of residents, were sampled randomly. All living family members in the sampled buildings and streets were included in the study. A total of 3900 subjects were invited to participate in this study, of whom, 3888 completed the study. The overall response rate was 99.7% (99.6% for males and 99.8% for females). Among the 3888 persons interviewed, 29 did not provide adequate disease information. The fi nal analysis included the remaining 3859 individuals.
The study protocol was approved by the institutional review board and the ethics committee of Beijing Jishuitan Hospital. Informed consent was obtained from each participant before data were collected.
Diagnostic Criteria
Lumbar osteoarthritis was diagnosed according to routine diagnosis practice, including clinical symptoms, such as back pain and numbness, physical examinations, and imaging examinations. Imaging examinations included radiography or/and computed tomography or/and magnetic resonance imaging. Imaging examinations were mandatory for diagnosing lumbar osteoarthritis. Osteoarthritis caused by injury was excluded.
Data Collection
The relevant information was obtained by face-to-face interview. The information included place of residence, age, sex, per capita monthly income, education level, type of medical insurance, education level, body mass index (BMI, measured as weight in kg 2 divided by height in cm), smoking, drinking, type of work (sedentary, completely physical, or mixed), exposure to vibration, working posture, duration of the same working posture during the day, modes of transportation used (car, public transportation, bicycle, and walking), and number of hours of sleep per day. Cigarette smoking was defi ned as the current use of at least 1 cigarette per day for at least 1 month or having used at least 100 cigarettes during a lifetime. Alcohol use was defi ned as the consumption of 1000 mL of beer or 100 mL of liquor per week for 1 year or more. Exposure to vibration was defi ned as operating a motor or a similar working environment in which movement was felt in the body as vibration. Body weight and height were measured by the investigator with a tape measure.
A pilot study was conducted prior to the actual study to refi ne study parameters and test for feasibility of data collection. Investigators were trained in data collection techniques before being sent to interview participants. Data were doubleentered in parallel using EpiData 3.1 (The EpiData Association, Odense, Denmark).
Statistical Analysis
Prevalence was calculated as crude and adjusted rates with 95% confi dence intervals (CIs) and categorized by place of residence (urban, suburban, rural), sex, age, income level, education, type of insurance, BMI, smoking, drinking, mode of transportation, type of work, working posture, duration of working posture, exposure to vibration, and sleep time per day. The differences were examined by χ 2 tests. The characteristics of populations were analyzed by multivariable logistic regression in total and subgroup populations. Only signifi cant variables were included in the fi nal model. All P values were 2 tailed, were not adjusted for multiple tests, and considered signifi cant at P < 0.05. All statistical tests were carried out using SPSS 18.0 (SPSS Inc., Chicago, IL).
RESULTS
Participant Demographics
The study included 1820 females (47.27%) and 2029 males (52.73%). The mean age ± SD was 45.85 ± 16.19 years.
Prevalence of Lumbar Osteoarthritis
There were 348 cases of symptomatic lumbar osteoarthritis in total. And a total of 293 cases (84.20%) had back pain among them. Overall, the crude prevalence of lumbar osteoarthritis was 9.02% (95% CI: 8.11%-9.92%) and the adjusted prevalence was 7.44% (95% CI: 6.21%-8.68%). The prevalence by place of residence and sex is shown in Figure 1 . The prevalence of lumbar osteoarthritis in urban, suburban, and ruralFemales had a signifi cantly higher prevalence of lumbar osteoarthritis than males (10.05% vs . 7.91%, P = 0.021). This sex difference was the same in all the 3 regions ( P > 0.05, Figure 1B ). The prevalence of lumbar osteoarthritis increased with increasing age in males and females, but this prevalence was slightly decreased for those 75 years or older compared with those who were 60 to 74 years old ( P < 0.001, Figure 2 ). Table 1 shows the prevalence of lumbar osteoarthritis categorized by socioeconomic status, work environment, and lifestyle variables. Persons with more education had a lower prevalence of lumbar osteoarthritis ( P < 0.001). Among the 4 types of insurance, persons in the new rural cooperative medical services group had the highest prevalence of lumbar osteoarthritis (12.82%, P < 0.001). Persons who were engaged in physical work had the highest prevalence of lumbar osteoarthritis among labor class ( P < 0.001). The population with the lowest monthly income ( < 2000 ¥) had the highest prevalence of lumbar osteoarthritis ( P = 0.036).
An increasing trend in the prevalence of lumbar osteoarthritis was evident with increasing BMI ( P < 0.001). Persons more likely to experience lumbar osteoarthritis frequently stooped, held the same working postures for 1 to 1.9 hours per day, and were exposed to vibration during daily work ( Table 1 ) . Furthermore, people who engaged in more physical activity during daily transportation were more likely to develop lumbar osteoarthritis, except for those who used walking as their transportation. In addition, people who obtained 7 hours of sleep per day showed a remarkably lower prevalence than those who obtained less than 7 hours of sleep per day ( P < 0.001).
Epidemiological Features of Lumbar Osteoarthritis
Multivariable logistic regression showed that, in the total population, females 45 years or older, obese people (BMI ≥ 28 kg/m 2 ), those engaged in physical work, those holding the same work posture 1 to 1.9 hours per day, those exposed to vibration during their daily work, and those who sleep for less than 7 hours per day had a signifi cantly increased prevalence of lumbar osteoarthritis ( Table 2 ) .
The characteristics of lumbar osteoarthritis differed by place of residence. Age was a common factor for all the 3 areas and the only relevant factor for urban dwellers. Exposure to vibration was important for persons living in suburban and rural areas. Sex and sleeping for less than 7 hours per day were signifi cantly associated with lumbar osteoarthritis in suburban populations. BMI ≥ 28 kg/m 2 and holding the same work posture for 1 to 2.9 hours per day increased the risk of lumbar osteoarthritis ( Table 3 ) .
Epidemiological features of lumbar osteoarthritis were different between males and females. For both sexes, age and exposure to vibration were common features. Epidemiological features of lumbar osteoarthritis were the nature of work and getting less than 7 hours of sleep per day for males and only a BMI ≥ 28 kg/m 2 for females ( Table 4 ).
DISCUSSION
The current prevalence data were collected from 3859 Chinese adults aged 18 years or older who had lived in Beijing for at least 6 months. We found that the overall prevalence of lumbar osteoarthritis was 9.02% in a population of approximately 1.62 million patients, based on a 2010 census. 12 The prevalence of lumbar osteoarthritis is similar to that of chronic obstructive pulmonary disease (8.2%) and diabetes (9.7%), 18 , 19 which are other severe chronic noncommunicable diseases in China. This indicates that lumbar osteoarthritis is an epidemic in the general adult population of Beijing. The regional distribution of lumbar osteoarthritis is different among middle-aged and elderly people. 20 The distribution of lumbar osteoarthritis is higher in the South and East than in the North and West ( Table 5 ). Beijing has the lowest prevalence of lumbar osteoarthritis compared with 6 other cities. Besides regional differences, the main reason for this discrepancy may be differences in disease defi nitions. In our study, only lumbar osteoarthritis due to lumbar degeneration was included. In general, for degeneration diseases, middle-aged and elderly people are the focus of studies. In our study, people younger than 40 years were included and had a considerable prevalence of lumbar osteoarthritis. More attention to this disease needs to be paid in the young population.
Consistent with the results of Li et al , 20 we found that the prevalence of osteoarthritis increased with age in males and females, peaking in those aged 60 to 70 years. These characteristics indicate that lumbar osteoarthritis will become a more severe problem as the population continues to age.
Studies involving twins suggest that genetic factors are the most important risk factors for lumbar degeneration. 13 , 21 However, as a complex and degenerative disease, the pathogenesis of lumbar osteoarthritis stems from environmental and genetic factors. In addition, according to Kanayama et al , 22 degenerative lumbar discs occur in apparently healthy individuals. Using image analysis, it was found that people diagnosed as having lumbar degeneration do not always have clinical symptoms. At present, interventions that modify environmental risk factors may be the most effi cient and practical means to prevent the development of lumbar osteoarthritis.
In our study, females presented as a high-risk population for lumbar osteoarthritis, which is consistent with a study by Evans et al , 16 who found less active females to be at greater risk for lumbar disc degeneration. Conversely, Ong et al 15 showed that Olympic athletes are more likely to experience lumbar osteoarthritis than those who were not athletes. In addition, our results suggest that getting more sleep ( ≥ 7 hr/d) is protective against lumbar osteoarthritis. According to the evidence stated in the earlier text, the degree of activity may be closely related to the prevalence of lumbar osteoarthritis.
In our study, obesity (BMI ≥ 28 kg/m 2 ) was signifi cantly associated with lumbar osteoarthritis. This result is consistent with Like et al , 23 who showed that persistent overweight status (BMI ≥ 25 kg/m 2 ) is strongly associated with an increased number of injured lumbar discs (adjusted odds ratio, 4.3; 95% CI: 1.3-14.3). Obesity has been shown to increase the risk of spinal disease. 24 , 25 The mechanism by which obesity contributes to lumbar disc degeneration is poorly understood; it may increase the mechanical load on the spine and thereby increase the risk of degeneration and back disorders. 23 In addition, obesity is thought to be an infl ammatory disorder, which could be the mechanism by which it leads to intervertebral disc degeneration. In a study by Zhang et al , 27 "hardworking" was a risk factor for lumbar disc herniation, and this result was somewhat confi rmed by our fi nding that those who were engaged in physical work had a higher risk of lumbar osteoarthritis than workers who performed a combination of physical activity and mental work In addition, we found that exposure to vibration during daily work was strongly associated with lumbar osteoarthritis. The relationship between disc degeneration and vibration is controversial. A meta-analysis showed that whole-body vibration may cause low back pain. 28 Several epidemiological studies support the hypothesis that driving adversely affects intervertebral discs, and occupational drivers have a higher rate of herniation than those in other jobs. [29] [30] [31] The postulated mechanism for pathogenesis in this situation is that vibration can adversely affect nutrition and metabolism of the disc, particularly if the vibration matches the resonant frequency of the lumbar spine as shown in in vivo and in vitro studies. 32 However, the twin studies mentioned in the earlier text did not show an association between long-term exposure to vibration and disc degeneration. 13 Our results of a large sample of Chinese adults suggest a remarkable association between lumbar osteoarthritis and wholebody vibration.
Getting less than 7 hours of sleep per day was related to lumbar osteoarthritis in this study. Too much and abnormal loading are both risk factors for lumbar muscle strain and lumbar disc degeneration. 33 A shorter sleep time may mean that lumbar muscle and disc are under tension for a longer time. Therefore, this status may lead to further lumbar degeneration and be related to lumbar osteoarthritis. In addition to the risk factors for lumbar osteoarthritis found in our cohort as a whole, risk factors differed by place of residence and sex. This result suggests that different populations have differential relevant factors that require targeted intervention.
This study has 2 limitations. First, only patients with lumbar osteoarthritis with clinical symptoms were included. Therefore, people with lumbar degeneration but without clinical symptoms were not included. This may have caused an underestimation of the prevalence of lumbar osteoarthritis. Nevertheless, it is not necessary to take measures of treatment on the underestimated people according to the current guideline. Therefore, an underestimate has little infl uence on policy decisions. Second, rural participants were oversampled, which may have skewed the results. However, we accounted for these issues by calculating statistical weights and reporting the adjusted prevalence.
CONCLUSION
This study established epidemiological baseline data of lumbar osteoarthritis in adults 18 years and older in Beijing for the fi rst time, especially for people younger than 45 years. This study shows that lumbar osteoarthritis is highly endemic in Beijing adults and is set to become one of the more severe problems in the aging society. In addition, populations differ in the relevant risk factors and will therefore require targeted interventions to minimize the impact of this condition.
